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Central venous obstruction of the upper limbs is a common problem in patients on long-term dialysis therapy. Some of them
have exhausted all suitable vessels, including those from the lower limbs, because of previous catheter, arteriovenous fistula
or graft placement. These are considered difficult cases and the search for other options, like the iliac vessels or the vena cava,
become a challenge for both nephrologists and surgeons.
We report our experience in six patients (five female and one male, average age 62) over a seven year period, all of whom
underwent an arteriovenous graft to the abdominal vessels: four cases of femoral artery-iliac vein, one case of femoral artery-
vena cava and one case of iliac artery-vena cava. The mean primary patency was 2.8 years.
Arteriovenous grafts to the abdominal vessels are a valid and durable option whenever other alternatives (upper limb and
thigh) are exhausted. The graft configuration as described above, provides high flow, a long segment for comfortable puncture
and easy access for eventual PTA vein stenosis revisions.
Introduction
The increasing number and longer survival of patients
with chronic renal failure requiring dialysis has
introduced new problems related to vascular access
and its complications.
Central venous obstruction of the upper limbs is
sometimes a problem for these patients. Some of them
have exhausted all suitable access vessels, including
those of the lower limbs, because of previous catheter
placement and/or arteriovenous fistula (native and
prosthetic) formation with subsequent venous fibrosis
or occlusion.1
These are considered ‘desperate cases’ and become
a challenge for both nephrologist and surgeon in the
search for new options which usually involve the iliac
vessels or vena cava.2
We report our experience with this kind of
arteriovenous graft, describing the available options,
preoperative evaluation, technical aspects and results.
Patients
Over the last seven years (1993–1999), six patients
(five female and one male) with an average age of 62
years underwent arteriovenous grafts for hemodialy-
sis to the abdominal vessels. All patients had a history
of long-term dialysis (average 15 years) and multiple
arteriovenous fistulæ or grafts in the upper limbs, as
well as central catheters. They have thereby exhausted
all the upper limb options. All had undergone
previous thigh arteriovenous grafts (bilateral in three
cases), two had multiple femoral catheters and one
had a venous femoral thrombosis. This last patient was
on peritoneal dialysis for two years, complicated by
repeated episodes of peritonitis (Fig. 1).
Pre-operative evaluation
Preoperative evaluation included arterial and venous
investigation in all patients. Whenever the distal pulses
were absent, we measured the ankle-brachial pressure
index (ABPI). This happened in only one case with an
index of 0.8 and despite the small risk of steal syndrome
and distal ischemia, we decided to implant the graft.
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A venous duplex scan was performed in all
patients; this revealed femoral vein occlusion or
hypoplasia, but was able to demonstrate a patent
iliac vein in three cases. In the other three cases,
venography was necessary, which showed a patent
iliac vein in two cases and an occluded iliac vein with a
patent vena cava in the other. One patient had an iliac
vein stenosis which was successfully treated by PTA
before graft implantation.
Technical aspects
The techniques that we used were:
femoral artery—iliac vein graft, with a loop in the
thigh (four cases),
femoral artery—vena cava graft, with a loop in the
thigh (one case),
iliac artery—vena cava graft, with a loop in the
abdominal wall (one case).
General anaesthesia was used in four cases and
epidural in the others. The iliac vein or IVC were
isolated using a retroperitoneal approach and the
venous anastomoses were performed first (Fig. 2).
The prosthesis was tunnelled through the anatomic
route to the femoral region, near the neurovascular
bundle and then in a smooth loop in the lateral
aspect of the thigh. The arterial anastomoses were
performed to the common femoral artery in five
cases and to the iliac artery in the sixth.
Results
The mean patency was 2.8 years. Two grafts were still
patent (1.7 and 2.3 years) at the time of writing.
Percutaneous angioplasty revision was necessary in
one of these patients to treat a stenosis of the venous
anastomosis, suspected because of a persistently high
intradialytic venous pressure. One patient died three
years after graft implantation, with the access still
patent.
Four patients developed mild leg oedema, which
was treated by elastic compression. One patient (graft
to the IVC) suffered two occlusive events that were
successfully thrombectomized, allowing a secondary
patency of 3 years. Postoperative venography was
performed but failed to reveal the stenotic lesions
presumably responsible for the occlusions. This
patient also developed a false aneurysm of the graft,
which was treated by resection and segmental
interposition.
Discussion
In this paper, we report on our experience with a small
group of patients that have already exhausted the
upper limb and thigh options for hemodialysis access.
In this group of patients, we performed arteriovenous
Fig. 1. Femoral artery-iliac vein, loop in the upper leg.
Fig. 2. Graft femoral artery-iliac vein, loop in the abdomen.
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prosthetics grafts to the abdominal vessels (iliac
veins/IVC and the iliac artery).
Preoperative evaluation for a suitable site for access
in this particular population of patients should be
exhaustive, including not only ultrasonography but
also venography, whenever ultrasound fails to demon-
strate a patent vein, as happened in half of our
patients.
Regarding the technical aspects, we consider that
the configuration of the loop is very important. All
grafts, except one, were tunnelled through the retro-
peritoneum, following the ilio-femoral vessels to the
groin, where they described a smooth curve, creating a
loop laterally in the upper thigh. In our opinion, this
type of loop offers several advantages. First, we used
an anatomical course within the abdomen, which
avoids torsion, kinking or compression of the graft. It
also allows easy cannulation because it offers a long,
superficially accessible area for easy puncture. We
tunnelled the prosthesis laterally in the thigh permit-
ting puncture well away from the potentially infected
region of the groin, thereby minimising infections.1
The graft was also located deep and internally in the
groin, avoiding fibrosis from previous surgery in that
area and protecting it from infections even when the
femoral artery was used for anastomoses. One other
advantage lies in the easy accessibility for endovas-
cular revisions.3
We have abandoned the practice of fashioning the
loop in the abdominal wall, because the graft was
more prone to torsion or compression in this position,
with consequent flow variability during dialysis. The
need to expose the abdomen and for the patient to lie
still during dialysis to avoid needle displacement
makes it also less comfortable for the patient. This type
of loop should be reserved for ‘hostile’ thighs, due to
previous infection, scars or fixed hip contracture,
among others reasons.
Regarding patency, grafts using abdominal arteries
or veins form high flow shunts, because of the larger
diameter of the vessels, thus favouring the hemody-
namics and, improving patency.4
Complications of this type of access, like leg
oedema or steal syndrome, may occur. Leg oedema
frequently occurs but in most cases it is mild to
moderate. This is due to the different hemodynamics
of the veins of the lower limb that are not prepared to
bear the higher pressure against gravity.5 In our
particular group of patients, the occlusion or fibrosis
of the femoral vein, somehow, protects against leg
oedema, but the development of an abdominal wall
venous collateral circulation can be seen. The sudden
worsening of the oedema is a sign of outflow stenosis
and requires urgent venography.
Steal syndrome is usually related to atherosclerotic
obstruction of the lower limb arteries.5 The patients
described in this paper are considered ‘desperate
cases’, with no other available options for dialysis
access. In this type of dialysis population, when
preoperative evaluation reveals an arterial deficit
predisposing to ischæmia, it is necessary to perform
an arteriogram, followed by correction, whenever
possible, of any critical lesion before graft implan-
tation. Some degree of mild ischemia can be accepted
in these particularly difficult patients.
Some authors have described a higher incidence of
infection related to lower limb access, but in our
experience with this type of loop, tunnelled laterally in
the thigh, infection rates are about the same as those
seen in upper limb grafts.
Finally, we must reinforce the importance of graft
surveillance and prompt intervention to treat compli-
cations, mainly outflow stenosis, that can be respon-
sible for occlusions. These are the main manoeuvres
for prolonging graft survival rates and, consequently,
longer survival of these ‘desperate patients’, with very
limited options for new vascular access.
Although complications following the use of large
vessels are likely to be more serious than those when
smaller vessels are used, arteriovenous grafts to the
abdominal vessels are a valid and durable option,
whenever other alternatives (upper limb or thigh) are
exhausted. The graft configuration described above
provides high flow, a large surface for comfortable
puncture and easy accessibility for eventual PTA vein
stenosis revisions.
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